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[57] ABSTRACT 

A line protector for a communications circuit. The 
protector has a three electrode gas tube, the end elec- 
trodes of which are connected to the protector's line 
input terminals. The middle electrode of the tube is 
connected to the protector's ground terminal. Decou- 
pling devices such as positive temperature coefficient 
resistors are connected in series between the line input 
terminals and the protector's equipment tenninalSi The 
protector also includes an additional overvoltage arres- 
tor in the form of two diodes connected between the 
protector's ground terminal and the equipment termi- 
nals. The diodes have a lower voltage rating than the 
gas tube. A conductive clip which is in firm engagement 
with the protector's ground terminal b used to remov- 
ably hold the diodes. 

17 Claims, 4 Drawing Sheets 
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LINE PROTECTOR FOR A COMMUNICATIONS 
CIRCUIT 

CROSS-REFERENCE TO RELATED 5 
APPLICATION 

Of interest is copending U.S. patent application Ser. 
No. 07/281,492 (hereinafter the '492 application) filed 
of even date herewith and also entitled "Line Protector 
for a Communications Circuit" which describes a pro- 
tector module that uses a three element gas tube protec- 
tor element to provide ovcrvoltagc and sustained over- 
current protection and solid state devices to provide 
protection against marginal overcarrents. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to protector modules 
which are used in various locations such as telephone 
central offices to protect the inside equipment from 20 
damage as a result of overvoltage and overcurrent con- 
ditions that may occur on the incoming lines and more 
particularly to such a module which uses a gas tube and 
solid state devices such as diodes to provide overvolt- 
age protection in combination with other solid state 25 
devices such as positive tempmture coefficient resis- 
tors (PTCRs) to provide overcurrcnt protection. 

2. Description of the Prior Art 

There are many well known modules which are used 
at telephone company central offices and increasingly at 30 
other locations to provide protection against any over- 
voltage and overcurrent conditions that may occur on 
the telephone line pair. One example of such a module 
is that shown in U.S. Pat No. 3,975,664 (hereinafter the 
'664 patent) which is assigned to the same assignee as is 35 
the present invention. 

The module described in the '664 patent uses a three 
element cold cathode gas tube to provide protection 
against an overvoltage condition on the telephone line 
pair to which the module is connected. Protection 40 
against a sustained overcurrent condition on the line 
pair is provided by having slugs of low melting point 
solder in contact with the end terminals of the gas tube. 
The occurrence of a sustained overcurrent condition on 
either Ime of the line pahr protected by the module 45 
causes the associated slug to melt The melting of the 
slug allows the associated end terminal of the gas tube 
to come in contact with the ground terminal of the 
module. A more detailed description of how the module 
shown in the '664 patent provides overvoltage and sus- SO 
tained overcurrent may be obtained by referring to that 
patent 

The module described in the '664 patent does not 
provide protection against a marginal overcurrent con- 
dition. Therefore* it should not be used with those line 55 
pairs where such a condition may occur. 

As discussed in the '664 patent the module disclosed 
therein has certain advantages. Among them are the , 
elimination of a spring to carry large overcurrents of 
long duration, relatively short current paths, standard 5 60 
pin base, ease of assembly and its relatively small and 
compact configuration. It is desirable that such a mod- 
ule also be capable of protecting against marginal over- 
currents. 

The '492 application describes a protector module of 65 
the type disclosed in the '664 patent which uses solid 
state devices such as PTCRs to provide protection 
against marginal overcurrents. The use of such devices 
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is dearable in that upon the occurrence- of the overcur- 
rent condition, the device does not permanently ground 
the telephone tine. Rather the resistance of the device 
mcreases to limit the current. Upon the cessation of the 
overcurrent condition, the resistance of the PTCR re- 
turns to its ambient temperature value and the device is 
then ready for the occurrence of the next overcurrent 
condition. 

It is also desirable that a protector module of the type 
disclosed in the '492 application mdude, in addition to 
gas tube protector element, solid state devices such as 
diodes which also ftmction to protect against overvolt- 
ages. TypicaUy. such solid state devices have a lower 
voltage rating than the gas tube protector element. 
While it is possible to design gas tube protector ele- 
ments which have such lower voltage ratings this means 
that the gas tube may operate more frequently than if it 
has a higher rating. The more times that a gas tube 
operates, the more likely it is that the performance char- 
acteristics of the tube may be degraded. Protector mod- 
ules which include both gas tube protector elements and 
solid state devices for overvoltage protection are de- 
scribed in U.S. Fat Nos. 4,262.317 and 4,729,055. The 
'317 patent is assigned to the same assignee as is the 
present invention. 

SUMMARY OF THE INVENTION 

A line protector for a communications circuit. The 
Ime protector includes an overvoltage ancestor which 
has first and second electrodes connected to line input 
terminals. The arrester has a third electrode intermedi- 
ate the first and second electrodes. The third electrode 
is connected to a ground terminal. 

The protector also includes decoupling devices. The 
decoupling devices are connected in series between the 
first and second line input terminals and first and second 
equipment terminals, respectively. 

The protector further includes a conductive clip 
wliich is in electrical connection with the ground termi- 
naL The clip includes an initial overvoltage protector 
which has a ground terminal that is connected by the 
clip to the line protector ground terminal. The initial 
overvoltage protector also has first and second termi- 
nals which are in electrical connection with the first and 
second equipment terminals, respectively. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a simplified schematic diagram illustrating a 
telephone line pair with a protector device connecting 
each line to ground hi an overvoltage and/or overcur- 
rent condition; 

FIG. la shows certain structimd features of the gas 
tube surge voltage arrester; 

FIG, 2 is an exterior perspective view of the protec- 
tor housing and base of this invention wherein the pro- 
tector unit is contained; 

FIG. 3 is a sectional view on an enlarged scale taken 
along line 3—3 of FIG. 2 showing the protector struc- 
ture and mounting terminal clips associated therewith; 
. FIG. 4 is an exploded perspective view of the protec- 
tor unit structure of this hivention; and 

FIGS. 5a and Sb are front and side views, respec- 
tively, of the base assembly of the module of the present 
invention. 
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nF^rPTPnoN of the preferred ^^^^ ^^^^^ ^^"^""Sh the diodes D in- 

DfiSClUFUOr^Ul^l^^^^ creases. This rise in voltage may be sufficient to allow 



element 20 to conduct and take over protection from 



Referring now to FIG. 1, there is shown a simplified the diodes. The PTCRs R also provide protection 

circuit of a telephone line pair, i.e., tip (T) and ring (R), 3 against marginal overcurrents as described above. As 

with the protector module of the present invention described in the aforementioned U.S. Pat. No- 

illustrated somewhat diagrammatically and connected . 4,729,055, the diodes D may be considered to provide 

therebetween. As FIG. 1 is, except as otherwise de- initial protection against overvoltages and the PTCRs 

scribed below, identical to FIG, 1 of the '492 applica- r may be considered to be decoupling means as well as 

tion, the same reference numerals are used to identify 10 protecting against marginal overcurrents. 

the same elements. It is not necessary to describe how in one embodiment for the module of the present 

three element gas tube protector element 20 provides a invention, the diodes D were selected with a rating of 

connection to ground for a sustained overvoitage ap- 75V while element 20 was selected with a rating of 

pearing either on tip Ime 11 at terminal 13 or ring line 12 400V. By selecting the diodes with such a voltage rating 

at terminal 14 as the '664 patent provides such an expla- 15 tjjgy i^en ^an be caused to conduct and connect the 

nation (which is expressly mcorporated herein by refer- associated tine to ground by the occurrence on that line 

ence). In any case the operation of the three element gas voltages which exceed the normal voltages but do 

tube protector element m the circiut shown m FIG. 1 is ^ot exceed the voltage rating of the gas tube element 20. 

now very weU known to those skiUed m the art Referring now to FIG. 2, there is shown an exterior 

FIG. la shows a partial section view of the gas tube 20 perspective view of the housmg 30 for the protector 

?°.^*°f Jl*"^''* 't ^f^^J^y^^^.^ FIG- module of the present invention. As FIG. 2 is identical 

8 of me '664 patent. The body portion 23 provides two ^ of the '664 patent, the same 

gas chambers 23/and m Chamber 23/is m commmu- ^^^^^^^ ^^^^^ ^^^^^ ^^^^^ ^x- 

cimon with chamber m through aperture 23g, Gas ^^^^j ^^^^ ^j^^ 3^ ^^^^ 3^ housing 30 are 

mbe 20 has a first f ectrode Mrf which is comiec^ed o 25 ^ ^ ^^^^ 

Une 11. a second electrode 23ewluch B o ^^^e ^ound pin 48. As is weU known m the art, the 

Ime 12 and a center electrode 27 wluch is connected to ^ ^^^^ ^ electrically comiected to the T and 

eround. The snacme between electrodes 27 and 23c, r*,. *^ »v ui^ « auu 

r and 23* detenmnes.^ong other things, th^ R ^es of Aelmepair for tl^eqmpmentto beprot^^ 

voltage at which the gas tube will brealcdown and con- 30 "^^t hne pms arc dectncally connected to the T 

^^Q^ and R hues of the inconung hne pair. 

Asdescribedintiie'492applicationthejunctionoftip , ^rrmj^ now to FIG. 3. there is shown on an en- 
line and conductor 24 and the junction of ring line U larged scale a sectional view of the prote^^^ 

and conductor 26 are each comiected to terminal 16 and ^ ^'^u!^''^^'J'^F}%^r^^^'^T f^^^^^ 

terminal 17, respectively by a resistor R which has a 35 descnbed below, identical to HG. 3 of the '492 ap^^^ 

positive temperature coefficient, i.e.. R is a PTCR. The same reference numerab are used to identify 

now of current in either line 11 or line 12 causes the the same elemwite. As with the module of the 492apph. 

associated PTCR to dissipate power. As a result, the cation, the module of the present mventionmcludesf^ 

temperanire of the PTCR rises. When the temperatiire f^omi leaf sprmg connector elemente 42 and 47 

has risen to the point at which the resistance of the 40 w™oh makes contact with end caps 57 and 56, respec- 

PTCR abniptiy increases by several orders of magni- lively of the gas tube element 20. In addition, the mod- 

tude, the ampUtude of the current is limited to a safe of the present invention also includes, as does the 

level. In this manner, the equipment, be it a switch or module of the '492 application, a clip member 50 at one 

telephone, connected to terminals 16 and 17 is protected end of ground pin 48. Member 50 has window or cut- 

from excessive current 45 out 51 for firmly engaging the center or ground termi- 

Of course, it should be appreciated that if the flow of ^ 27 of protector 20. 

current through either PTCR is due to an overvoitage ^ the module of the present invention as with the 

condition which is sufficient to cause the associated module of the '492 application, the bent portion 41 of 

portion of gas tube 20 to connect the line on which the element 42 contacts only pin 40 and the bent portion 46 

condition has occurred to ground, then the current will 50 of element 47 contacts only pin 44. The contacts with 

flow to ground. If the overcurrcnt is sustained, then the ^ made by leafspring connector ele- 

associated solder slug in the gas tube protector element ments 81 and 82, respectively. Element 81 is staked to 

will melt. The melting of the slug allows the associated pin 39 and element 82 is staked to pin 43. As is shown 

end cap of the protector element to be urged into per- most clearly in FIG. 4^ it is bent portion 84 of element 

manent engagement with ground thereby causing the 55 81 which is staked to pin 39 and bent portion 85 of 

associated line to be permanently connected to ground. element 82 which is staked to pin 43. 

The circuit of FIG. 1 of the present invention further Elements 81 and 82 are each in electrical connection 

includes the series combination of two diodes D which with elements 42 and 47, respectively through a PTCR 

combination is connected across the terminals 16 and assembly 83. In effect, the elements 42 and 81 cooperate 

17. The center point 19 of the series combination is 60 to hold in place one PTCR assembly 83 and elements 47 

connected to ground. The diodes D are each selected to and 82 cooperate to hold in place another PTCR assem- 

have the same voltage rating which is lower than the bly 83. A comparison of FIG. 3 with the circuit of FIG. 

voltage rating of the gas tube protector element 20. 1 shows that elements 42 and 81 cooperate with one 

Each of the PTCRs are connectad in series between an PTCR assembly 83 to provide the path for current flow 

associated one of the end terminals 21, 22 of protector 65 from equipment pin 39 to line pin 40 and elements 47 

element 20 and the associated one of the diodes D. The and 82 cooperate with the other PTCR assembly 83 to 

PTCRs R provide sufficient voltage drop so that the provide the path for current flow from equipment pin 

voltage across the end terminals rises when the ampli- 43 to line pin 44. 
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The module of the '492 application does not include only through the associated one of the two PTCRs 83(7. 

the diode assembly 88 of the present invention. That To ensure that there is no other electrical connection 

assembly includes grounding clip 90 and the two diodes between elements 42 and 81 and elements 47 and 82» it 

D. As wtJl be clearer in . the exploded perspective of was necessary to modify the shape of elements 42 and 

FIO. 4, clip 90 includes channel 90ia for firmly engaging S ■ 47 &om that shown in the '664 patent, 

that part of the ground terminal 48 of protector 20 As previously describedi diode assembly 88 includes 

which is mside housing 30. The bent portion 74 of termi- clip 90 and two identical diodes D. Opposed flanges 906 

nal 48 typically has an insulating stop sleeve on it and and 90c each retain one diode D inserted therein. Care 

that sleeve is either not used or reduced in length so that must be taken m assembling the protector module of the 

diannel 90a makes an electrical connection with termi- 10 present invention to insure that the diodes D are in- 

nal 48. When the sleeve is not used, clip 90 engages the serted in their respective opposed flanges in a manner 

inside of base 38 to limit the extent of insertion of the . consistent with the circuit of FIG. 1. Upon assembly of 

protector between elements 42, 47. the module, the diode D retained in flanges 90b has one 

Clip 90 also includes first and second sets 906 and 90c end electrically connected by clip 90 to ground terminal 
ofopposed flanges each for retaining a diode D inserted 13 48. The other end of that diode makes contact with 
therein. When clip 90 is brought into Arm engagement Angers 86a and S6b of connector element 81 and there- 
with ground terminal 48 each diode D is brought into fore it is electrically connected to both the PTCR 83a 
electrical connection with ground and the associated retained by elements 42 and 81, and equipment pin 39. 
one of FTCRs 83a More specifically, the diode D re- The diode D retained in flanges 90c has one end electri- 
tained in opposed flanges 906 is electrically connected 20 cally connected by clip 90 to ground terminal 48. The 
to ground and the PTCR 83a associated with connector other end of that diode makes contact with fingers 87a 
element 81. The diode D retained in opposed flanges and 876 of connector element 82 and therefore it is 
90c is electrically connected to ground and the PTCR electrically connected to both the PTCR 83a retained 
83a associated with connector element 82. by elements 47 and 82, and equipment pin 43. 

Referring now to FIG. 4, there is shown an exploded 23 In order to complete the understanding of the present 

perspective view of the protector module of the present invention, there is shown in FIGS. 5a and 56 front and 

invention. For ease of illustration and because it is iden- side views, respectively, of base 38 of the module in 

tical to the housing 30 shown in the '664 patent, the assembled relationship with pins 39, 40, 43, and 44 and 

housing is not shown in FIO. 4. In addition, three ele- connector elements 42, 47, 81 and 82. FIGS. 5a and 56 

ment gas tube protector element 20 is not shown in 30 taken together illustrate the base assembly 31 of the 

exploded form in FIQ. 4. It is identical to the protector module. In fabricating the module, the base assembly 

element 20 of the '664 patent which is shown in ex- may be separately manufactured. Final assembly of the 

ploded form in FIG. 7 of that patent. It is not necessary module then involves inserting one PTCR assembly 83 

to describe FIG. 4 in any detafl as the function of the between elements 42 and 81, another assembly 83 be- 

elements shown therein should be evident from the 35 tween elements 47 and 82, the bringing of protector 

discussion above and in particular the discussion of element 20 into ftrm engagement with clip member 50 

FIG. 3. of ground pm 48, the bringing of assembly 88 into Arm 

PTCR assembly 83 includes a disc PTCR 83a avail- engagement with pin 48 and the insertion of pin 48 so 
able from a number of manufacturers such as Cera-mite assembled into the hole in base 38 therefor. Housing 30 
of Grafton, Wisconsin. An insulator 836 in the form of 40 is then placed over the base assembly so that apertures 
a ring has been placed on the outer edge of the disc 83a 33 and 34 (see FIG. 2) engage protuberances 36 and 37, 
The purpose of the insulator is to ensure that the PTCR respectively, in base assembly 31 (see. FIG. 5a). 
makes electrical contact only with the associated cour While the present invention has been described in 
nector elements 81, 42 and 82, .47. The lower portion of connection with a protector module which uses leadless 
each of connector elements 4% 47 include three out- 45 PTCRs, it should.be appreciated that it may also be used : 
wardly projecthig protuberances 90 which make the in a module which uses PTCRs having leads, for con- 
electrical contact between the element and one side of nection to the Ime and equipment pins. It should further 
the associated one of the PTCRs 83a be appreciated that the module may instead of using 

That part of connector elements 81 and 82 which PTCRs may use either constant resbtance resistors or 

makes contact with the associated one of the two 50 hiductors to function as decoupling means without the 

PTCRs 83a are the upwardly projecting portions 86 and ability to provide the protection against marginal over- 

87, respectively. Portions 86 and 87 each have two currents provided by the PTCRs. 

contacting fingers 86a and 866 for portion 86 and 87a It is to be understood that the. description of the pre- 

and 876 for portion 87. The fingers provide two points ferred embodiment is hitended to be only iUustrative, 

of electrical contact between dements 81, 82 and the 55 rather than exhaustive, of the present invention. Those 

associated one of PTCRs 83a. While portions 86 and 87 of ordinary skill will be able to make certain additions, 

could each have been designed not to have fingers, i.e., deletions, and/or modifications to the embodiment of 

a solid piece, the use of two Angers in each portion is the disclosed subject matter without departing from the 

desirable because they have in total lower contact resis- spirit of the invention or its scope, as defined by the 

tance than a solid piece. 60 appended claims. 

In comparing the module of the present invention What is claimed is: 

with that shown in the '664 patent, it is apparent that the . 1. A line protector for a communications circuit com- 

connector elements. 42 and 47 of the present invention prising: 

do not have the shape as is shown therefor in the -'664 (a) an overvoltage arrester having first and second 

patent. The reason for that difference in shape is that the 65 electrodes connected between first and second line 

protector module of the present invention also includes mput terminals and a third electrode intermediate 

connected to its base, connector elements 81 and 82 said first and second electrodes connected to a 

which are electrically connected to elements 42 and 47 ground terminal; 
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(b) decoupling means having a resistance which in* 
creases substantially when the temperature of said 
decoupling means rises to a predetermined temper* 
ature above ambient temperature, said decoupling 
means connected in series between said first and ^ 
second line input terminals and first and second 
equipment terminals, respectively; and 

(c) a conductive clip in electrical connection with 
said ground terminal, said clip including initial 
overvoltage protection means having a ground 
terminal connected by said clip to said line protec- 
tor ground terminal and first and second terminals 
in electrical connection with said first and second 
equipment terminals, respectively. 15 

2. llie Ime protector of claim 1 wherein said over- 
voltage arrester is of the spark gap type. 

3. The line protector of claim 1 wherein said decou- 
pling means is first and second devices, said first device 
connected in series between said first line input terminal 20 
and said first equipment terminal and said second device 
connected in series between said second line mput ter- 
minal and said second equipment terminal. 

4. The line protector of claim 3 wherein said over- 
voltage arrester is of the spark gap type. 

5. The line protector of claim 1 wherein said initial 
overvoltage protection means is a solid state device. 

6. The line protector of claim 5 wherein said solid 
state device is first and second diodes each having a 
terminal connected to said initial overvoltage protec- 
tion means ground terminal, said first device also having 
said initial overvoltage protection means first terminal 
and said second device also having said initial overvolt- 
age protection means second terminal. 35 

7. The line protector of claim 1 wherein said clip also 
includes means for removably holding said initial over- 
voltage protection means. 

8. The line protector of claim 6 wherein said clip also 
includes first means for removably holding said first 40 
diode and second means for removably holding said 
second diode. 

9. A line protector for a communications circuit com- 
prising: 

(a) an overvoltage arrester having first and second 
electrodes connected between first and second line 
input terminals and a third electrode intermediate 
said first and second electrodes connected to a 

. ground terminal; 

(b) decoupling means having a resistance which in- 
creases substantially when the temperature of said 
decoupling means rises to a predetermined temper- 
ature above ambient temperature, said decoupling 
means connected in series between said first and 33 
second line input terminals and first and second 
equipment terminals, respectively; and 

(c) a conductive clip in electrical connection with 
said ground terminal, said clip including means for 
removably holding an initial overvoltage protec- 60 
tion means having a ground terminal connected by 
said clip to said line protector ground terminal, and 



first and second terminals connected to said first 
and second equipment terminals, respectively. 

10. The line protector of claim 9 wherein said over- 
voltage arrestor is of the spark gap type. 

11. The line protector of claim 9 wherein said decou- 
pling means is first and second devices, said first device 
connected in series between said first line input terminal 
and said first equipment terminal and said second device 
connected in series between said second line input ter- 
minal and said second equipment terminal. 

IZ The line protector of claim 9 wherein said initial 
overvoltage protection means is a solid state device. 

13. The line protector of claim 12 wherein said solid 
state device is first and second diodes each having a 
terminal connected to said initial overvoltage protec- 
tion means ground terminal, said first device also having 
said initial overvoltage protection means first terminal 
and said second device also having said initial overvolt- 
age protection means second terminal. 

14. The line protector of claim 13 wherein said clip 
removably holding means is first means for removably 
holding said first diode and second means for remov- 
ably holding said second diode. 

15. An initial overvoltage protecting means for use in 
a line protector, said line protector comprising: 

(a) an overvoltage arrestor having first and second 
electrodes connected between first and second line 
input terminals and a third electrode intermediate 
said first and second electrodes connected to a 
ground terminal; 

(b) decoupling means having a resistance which in- 
creases substantially when the temperature of said 
decoupling means rises to a predetermined temper- 
ature above ambient temperature, said decoupling 
means connected in series between said first and 
second line input terminals and first and second 
equipment terminals, respectively; 

said initial overvoltage protecting means comprising: 

(i) a conductive clip having means for engagmg 
said line protector ground tenninal; and 

(ii) an initial overvoltage arresting means having a 
groimd tenninal and first and second terminals, 
said clip also having means for removably hold- 
ing said initial overvoltage arresting means such 
that said initial overvoltage arresting means 
gro\md terminal is electrically connected to said 
line protector ground tenninal and said first and 
second terminals are electrically connected to 
said first and second equipment terminals, re- 
spectively, when said clip engages said line pro- 
tector ground terminal. 

16. The initial overvoltage protecting means of claim 

15 wherein said initial overvoltage arresting means is a 
solid state device. 

17. The initial overvoltage protecting means of claim 

16 wherein said solid state device is first and second 
diodes each having said initial overvoltage arresting 
means ground terminal, said first device also having said 
initial overvoltage arresting means first terminal and 
said second device also having said initial overvoltage 
arresting means second terminal. 
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